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TITLE 
BACKLIGHT MODULE 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a backlight module; in 
particular, the invention relates to a backlight module 
that prevents lamp and diffuser deformation. 
Description of the Related Art 

In a liquid crystal display unit of a liquid crystal 
display, a backlight module is generally utilized as a 
light source. According to the structure, the backlight 
module can be divided into an edge type or direct type 
module. Since this invention seeks to improve the direct 
type backlight module, the description of the edge type 
backlight module is omitted. 

As shown in Fig. 1, a direct type backlight module 
10 includes a reflector 11, a diffuser plate 12, a 
plurality of lamps 13, and a plurality of supporting 
columns 14. The reflector 11 is located at the bottom of 
the backlight module 10, and reflects the light from the 
lamps 13 out of the backlight module 10. The diffuser 
plate 12 is disposed on the reflector 11 in a manner such 
that the lamps 13 are covered by the diffuser plate 12 
form the backlight. The lamps 13 are utilized as the 
light source of the backlight module 10. The supporting 
columns 14 are disposed between the reflector 11 and the 
diffuser 12 so as to support the diffuser plate 12 . 
Thus, warping or deformation of the diffuser plate 12 is 
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prevented, and the optical quality of the backlight 
module 10 can be maintained to a specified standard. 

The backlight module 10, however, has the following 
disadvantage. When the size of the liquid crystal 
display increases, the size of the lamps in the backlight 
module also increases, as does the possibility of lamp 
deformation. Thus, the optical quality of the entire 
liquid crystal display suffers. 

In Japanese Publication No. H05- 119703, a backlight 
module 2 0 that solves the above problem is disclosed. As 
shown in Fig. 2, support platens 24 are additionally 
disposed under the lamps 23 to prevent deformation of the 
lamps 23. The disadvantage of the backlight module 20 is 
that as the size of the liquid crystal display increases, 
the size of the diffuser in the backlight module also 
increases as does the possibility of diffuser 
deformation. Thus, the optical quality of the entire 
liquid crystal display suffers. 

Japanese Publication No. 2001-210126, discloses 
another backlight module 30. As shown in Fig. 3, 
supporting assemblies 34 are additionally disposed under 
the lamps 33 to prevent deformation of the lamps 33. 
Each of the supporting assemblies 34 includes a column 
341 to be abutted by the diffuser 32. The diffuser 32 
can be maintained at a predetermined position by the 
columns 341, thus the Mura effect of backlight module can 
be prevented. 

The backlight module 30, however, has the following 
disadvantages. First, when the supporting assembly 34 is 
disposed inside the backlight module 30, the diffuser 
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plate 32 is abutted by the columns 341. Thus, when the 
backlight module 3 0 is operated, the diffuser 32 may be 
projected outwardly by the expansion of the columns 341 
due to increased temperature inside the backlight module 
30. As a result, warping, deformation may occur in the 
diffuser plate 32. Second, two lamps 33 are 

simultaneously supported by one supporting assembly 34. 
When the supporting assembly 34 expands due to increased 
temperature, the lamps 3 3 may be moved relative to each 
other. Thus, the lamps 33 may be damaged. Moreover, the 
column 341 may be moved due to the thermal expansion of 
the supporting assembly 34 so that the diffuser 32, 
abutted by the column 341, may also be damaged. 

SUMMARY OF THE INVENTION 

In order to address the disadvantages of the 
aforementioned backlight module, the invention provides a 
backlight module that can prevent lamp and diffuser 
deformation . 

Accordingly, the invention provides a backlight 
module including a reflector, a support, a lamp, and a 
diffuser plate. The support is disposed on the 

reflector, and the lamp is disposed in the support. The 
diffuser plate is disposed on the reflector, and a 
predetermined gap is formed between the support and the 
diffuser plate. Thus, when the support is expanded, the 
diffuser plate is abutted by the support. 

In a preferred embodiment, the support includes a 
fixed portion and a retaining portion. The fixed portion 
is fixed on the reflector or frame, and the retaining 
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portion is integrally formed with the fixed portion. The 
predetermined gap is formed between the retaining portion 
and the diffuser plate. 

It is understood that the fixed portion may be 
adhered to the reflector. 

Furthermore, the reflector includes a through hole, 
and the fixed portion is fixed on the reflector by 
passing through the through hole. The support includes 
an elastic portion at the fixed portion, and the elastic 
portion engages with the through hole so that the support 
is fixed on the reflector. 

The diffuser may be abutted by the retaining portion 
in a point contact manner. Alternatively, the retaining 
portion may be formed with a curved surface to be abutted 
by the diffuser plate. 

Additionally, a predetermined gap is defined between 
the support and the lamp so as to prevent the lamp from 
being damaged by the support when the support is 
deformed. 

It is noted that the support may be made of white or 
transparent material, and the lamp is surrounded by the 
support . 

In the invention, another backlight module is 
provided. The backlight module includes a reflector, a 
diffuser plate, a plurality of lamps, and a plurality of 
supports. The diffuser plate is disposed on the 

reflector, and the lamps are disposed between the 
reflector and the diffuser plate. The supports are 
disposed on the reflector in a manner such that the 
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supports are abutted by the diffuser plate. Each of the 
lamps is retained by one of the supports respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
examples with references made to the accompanying 
drawings, wherein: 

Fig. 1 a schematic view of a conventional backlight 
module; 

Fig. 2 is a schematic view of another conventional 
backlight module; 

Fig. 3 is a schematic view of another conventional 
backlight module; 

Fig. 4a is a front view of a backlight module as 
disclosed in the invention, wherein a supporting platen 
is not illustrated; 

Fig. 4b is a schematic view of a support in Fig. 4a; 

Fig. 4c is a side view of the backlight module in 
Fig. 4a; 

Fig. 5a is a schematic view of a variant embodiment 
of the support ; and 

Fig. 5b is a schematic view of another variant 
embodiment of the support . 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 4a shows a backlight module 100 as disclosed in 
the invention. The backlight module 100 includes a 
reflector 110, a plurality of supports 120, a plurality 
of lamps 13 0, and a diffuser plate 140. The reflector 
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110 is located at the bottom of the backlight module 100, 
and reflects the light from the lamps 130 out of the 
backlight module 100. The reflector 110 includes a 
plurality of through holes 111 for the supports 120 
passing through. 

Each of the supports 12 0 is disposed on the 
reflector 110 respectively, and is divided into a fixed 
portion 122 and a retaining portion 121 as shown in Fig. 
4b. Each of the fixed portions 122 is fixed on the 
reflector 110 by passing through the through hole 111 
respectively. Each of the retaining portions 121 is 
integrally formed with the corresponding fixed portion 
122. A gap gl with a predetermined size is formed 
between the retaining portion 121 and the diffuser plate 
140. Thus, when the support 120 is expanded due to 
thermal factors, the diffuser plate 14 0 may be abutted by 
the retaining portion 121. Specifically, when the 

backlight module 100 is initially assembled, the gap gl 
is formed between the supports 120 and the diffuser 140. 
After prolonged use, the diffuser plate 140 may be 
deformed downwardly due to its own weight so as to be 
abutted by the supports 120. It is noted that the Mura 
effect is not generated by such a deformation. When the 
temperature inside the backlight module 100 increases 
during operation, the supports 120 expand and move the 
diffuser plate 140 to the original position. Thus, the 
diffuser plate 14 0 is not deformed outwardly, and 
maintains its original position. As a result, the Mura 
effect does not occur in the backlight module 100. 
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Additionally,' each of the supports 12 0 includes two 
elastic portions 122a at the fixed portion 122. After 
the fixed portion 122 passes through the through hole 
111, the elastic portions 122a engages with the through 
hole 111 so that the support 120 is fixed on the 
reflector 110. The support 120 is also formed with two 
extending portions 122b at the fixed portion 122 so that 
the support 120 can be stably disposed on the reflector 
110. It is noted that the method of fixing the fixed 
portion 122 is not limited to this. For example, as 
shown in a backlight module 100' of Fig. 5a, each of the 
fixed portions 122' includes two plates. The plates of 
the fixed portions 12 2' are adhered to the reflector 110' 
via an adhesive such as double-sided tape. 

As shown in Fig. 4a and 4b, each of the retaining 
portions 121 is formed with a curved surface 121a to be 
abutted by the diffuser 140. The cross section of the 
entire retaining portion 121 consists of curved surfaces 
so that the diffuser 140 is stably abutted by the 
supports 121. It is noted that the retaining portion 121 
is not limited to this. For example, as shown in a 
backlight module 100" of Fig. 5b, each of the retaining 
portions 121" includes a curved surface and two flat 
plates. The lamp 130 is surrounded by the curved surface 
of the retaining portions 121", and the flat plates are 
extended upwardly from the curved surface so as to be 
abutted by the diffuser plate 14 0 in a point contact 
manner . 

It is understood that the supports 12 0 may be made 
of white or transparent material so as to not affect the 
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brightness of the backlight module 100. The lamps 130 
are surrounded by the supports 12 0 so that the lamps 13 0 
can be properly retained. 

As shown in Fig. 4c, the lamp 13 0 is retained by the 
support 130 at its central position; however, it is not 
limited to this. The position of the support 130 may be 
adjusted based on the length or the material of the lamp 
130, or the size of the diffuser plate 140. Also, one 
lamp 13 0 may not be retained by one support 12 0 as shown 
in Fig. 4c. For example, one lamp 130 may be retained by 
several supports 120 based on the size of the lamp 130. 

Each of the lamps 130 is utilized as a light source 
of the backlight module 100, and is disposed in one of 
the supports 120 respectively. A gap g2 with a 

predetermined size is defined between the support 120 and 
the lamp 130. Thus, when the support 120 is deformed by 
increased temperature, the lamp 130 is not damaged by the 
support 12 0. 

The diffuser plate 140 is utilized for uniformly 
emitting the light of the backlight module 100, and is 
disposed on the reflector 110. A gap gl is formed 
between the diffuser plate 140 and the supports 120. 

It is understood that the backlight module 100 
further includes two supporting platens 150, for 
retaining the ends of the lamps 13 0, as shown in Fig. 4c. 

As stated above, since the supports are disposed 
between the diffuser plate and the reflector, warping or 
deformation of the lamps and the diffuser plate is 
prevented. Moreover, the small gap formed between the 
diffuser plate and the supports prevents the diffuser 
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plate from projecting outwardly due to increased 
temperature. The small gap formed between the lamp and 
the support additionally prevents damage to the lamp from 
the support due to increased temperature. Finally, since 
one lamp is retained by one support, the lamp is stable. 

While the invention has been described by way of 
example and in terms of the preferred embodiments, it is 
to be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation so as to encompass 
all such modifications and similar arrangements. 
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